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Supplementary Table 1. Statistical verification of baseline demographic balance between training and validation sets across 5-fold subject-grouped cross-validation.
	Fold
	Train (n)
	Test (n)
	Age (p-value)*
	MMSE (p-value)*
	Gender (p-value)**
	Disease Ratio (p-value)**

	Fold 1
	47
	12
	0.385
	0.903
	0.890
	1.000

	Fold 2
	47
	12
	0.778
	0.756
	0.244
	1.000

	Fold 3
	48
	11
	0.917
	0.810
	0.815
	0.885

	Fold 4
	47
	12
	0.529
	0.903
	0.150
	0.906

	Fold 5
	47
	12
	0.186
	0.868
	1.000
	0.906


Note: * indicates independent two-sample t-test; ** indicates Chi-square test. All p-values > 0.05.
Supplementary Table 2. Comprehensive statistical hypothesis testing results and 95% confidence intervals for all performance comparisons.
	Experimental group comparison
	Metric
	Mean [95% CI]
	W
	p-value

	1. Ours vs. Baseline
	Accuracy
	0.931 [0.922, 0.941] vs. 0.862 [0.847, 0.876]
	98.0
	< 0.001

	
	Precision
	0.914 [0.895, 0.933] vs. 0.831 [0.804, 0.858]
	266.0
	< 0.001

	
	Recall
	0.949 [0.939, 0.958] vs. 0.926 [0.911, 0.941]
	240.5
	0.003

	
	Specificity
	0.921 [0.906, 0.937] vs. 0.798 [0.755, 0.841]
	212.0
	< 0.001

	
	F1-score
	0.929 [0.919, 0.940] vs. 0.870 [0.860, 0.881]
	105.0
	< 0.001

	2. Ours vs. Autoencoder
	Accuracy
	0.931 [0.922, 0.941] vs. 0.892 [0.868, 0.916]
	238.5
	< 0.001

	
	Precision
	0.914 [0.895, 0.933] vs. 0.870 [0.833, 0.907]
	376.0
	0.011

	
	Recall
	0.949 [0.939, 0.958] vs. 0.930 [0.919, 0.942]
	314.5
	0.035

	
	Specificity
	0.921 [0.906, 0.937] vs. 0.864 [0.823, 0.904]
	218.5
	0.006

	
	F1-score
	0.929 [0.919, 0.940] vs. 0.894 [0.871, 0.917]
	310.0
	0.001

	3. Ours vs. Single-SSL
	Accuracy
	0.931 [0.922, 0.941] vs. 0.866 [0.839, 0.893]
	149.5
	< 0.001

	
	Precision
	0.914 [0.895, 0.933] vs. 0.834 [0.793, 0.874]
	159.0
	< 0.001

	
	Recall
	0.949 [0.939, 0.958] vs. 0.917 [0.908, 0.927]
	220.5
	< 0.001

	
	Specificity
	0.921 [0.906, 0.937] vs. 0.829 [0.785, 0.874]
	59.5
	< 0.001

	
	F1-score
	0.929 [0.919, 0.940] vs. 0.868 [0.843, 0.894]
	141.0
	< 0.001

	4. Ours vs. Average Pooling
	Accuracy
	0.931 [0.922, 0.941] vs. 0.910 [0.903, 0.918]
	286.0
	0.009

	
	Precision
	0.914 [0.895, 0.933] vs. 0.894 [0.876, 0.912]
	346.0
	0.004

	
	Recall
	0.949 [0.939, 0.958] vs. 0.930 [0.917, 0.943]
	320.0
	0.152 (ns)

	
	Specificity
	0.921 [0.906, 0.937] vs. 0.901 [0.887, 0.916]
	116.5
	0.002

	
	F1-score
	0.929 [0.919, 0.940] vs. 0.909 [0.901, 0.918]

	388.0
	0.015


	5. Ours vs. Attn Fusion (No CE)
	Accuracy
	0.931 [0.922, 0.941] vs. 0.909 [0.901, 0.917]
	260.5
	0.006

	
	Precision
	0.914 [0.895, 0.933] vs. 0.893 [0.874, 0.911]
	356.5
	0.006

	
	Recall
	0.949 [0.939, 0.958] vs. 0.929 [0.915, 0.943]
	367.0
	0.200 (ns)

	
	Specificity
	0.921 [0.906, 0.937] vs. 0.900 [0.885, 0.915]
	125.0
	0.002

	
	F1-score
	0.929 [0.919, 0.940] vs. 0.908 [0.899, 0.917]

	381.5

	0.013


	6. Ours vs. Single Band (Band 1)
	Accuracy
	0.931 [0.922, 0.941] vs. 0.905 [0.894, 0.917]
	222.0
	< 0.001

	
	Precision
	0.914 [0.895, 0.933] vs. 0.901 [0.887, 0.914]
	394.0
	0.030

	
	Recall
	0.949 [0.939, 0.958] vs. 0.904 [0.884, 0.924]
	167.5
	< 0.001

	
	Specificity
	0.921 [0.906, 0.937] vs. 0.906 [0.897, 0.915]
	371.0
	0.040

	
	F1-score
	0.929 [0.919, 0.940] vs. 0.901 [0.888, 0.914]

	224.0

	< 0.001


	7. Ours vs. Single Band (Band 2)
	Accuracy
	0.931 [0.922, 0.941] vs. 0.687 [0.672, 0.702]
	0.0
	< 0.001

	
	Precision
	0.914 [0.895, 0.933] vs. 0.705 [0.674, 0.737]
	0.0
	< 0.001

	
	Recall
	0.949 [0.939, 0.958] vs. 0.637 [0.588, 0.686]
	0.0
	< 0.001

	
	Specificity
	0.921 [0.906, 0.937] vs. 0.747 [0.721, 0.773]
	0.0
	< 0.001

	
	F1-score
	0.929 [0.919, 0.940] vs. 0.655 [0.625, 0.684]

	0.0

	< 0.001


	8. Ours vs. Single Band (Band 3)
	Accuracy
	0.931 [0.922, 0.941] vs. 0.857 [0.834, 0.881]
	158.0
	< 0.001

	
	Precision
	0.914 [0.895, 0.933] vs. 0.839 [0.805, 0.873]
	173.0
	< 0.001

	
	Recall
	0.949 [0.939, 0.958] vs. 0.890 [0.869, 0.910]
	178.0
	< 0.001

	
	Specificity
	0.921 [0.906, 0.937] vs. 0.827 [0.790, 0.864]
	73.0
	< 0.001

	
	F1-score
	0.929 [0.919, 0.940] vs. 0.860 [0.836, 0.884]

	208.0

	< 0.001


	9. Ours vs. Single Band (Band 4)
	Accuracy
	0.931 [0.922, 0.941] vs. 0.639 [0.612, 0.666]
	0.0
	< 0.001

	
	Precision
	0.914 [0.895, 0.933] vs. 0.642 [0.609, 0.676]
	0.0
	< 0.001

	
	Recall
	0.949 [0.939, 0.958] vs. 0.697 [0.669, 0.725]
	0.0
	< 0.001

	
	Specificity
	0.921 [0.906, 0.937] vs. 0.566 [0.499, 0.632]
	0.0
	< 0.001

	
	F1-score
	0.929 [0.919, 0.940] vs. 0.656 [0.636, 0.676]

	0.0

	< 0.001


	10. Ours vs. Single Band (Band 4)
	Accuracy
	0.931 [0.922, 0.941] vs. 0.639 [0.612, 0.666]
	0.0
	< 0.001

	
	Precision
	0.914 [0.895, 0.933] vs. 0.642 [0.609, 0.676]
	0.0
	< 0.001

	
	Recall
	0.949 [0.939, 0.958] vs. 0.697 [0.669, 0.725]
	0.0
	< 0.001

	
	Specificity
	0.921 [0.906, 0.937] vs. 0.566 [0.499, 0.632]
	0.0
	< 0.001

	
	F1-score
	0.929 [0.919, 0.940] vs. 0.656 [0.636, 0.676]

	0.0

	< 0.001


	11. Ours vs. Joint Bands (θ-β)
	Accuracy
	0.931 [0.922, 0.941] vs. 0.915 [0.901, 0.928]
	363.0
	0.021

	
	Precision
	0.914 [0.895, 0.933] vs. 0.898 [0.873, 0.924]
	449.0
	0.069 (ns)

	
	Recall
	0.949 [0.939, 0.958] vs. 0.942 [0.927, 0.957]
	228.0
	0.234 (ns)

	
	Specificity
	0.921 [0.906, 0.937] vs. 0.895 [0.870, 0.919]
	371.0
	0.016

	
	F1-score
	0.929 [0.919, 0.940] vs. 0.916 [0.903, 0.929]
	385.0
	0.014



